response format) and four subscales that were psychometrically derived. The subscales are respectively positive schizotypy (i.e., Unusual Perceptual Experiences), Cognitive Disorganisation, negative schizotypy (i.e., Introvertive Anhedonia), and Impulsive Nonconformity. The first three subscales reflect on symptom dimensions reported from patients with schizophrenia, i.e. positive symptoms, negative symptoms and disorganised symptoms (Arndt, Alliger, & Andreasen, 1991; Liddle, 1987) .
Specifically, the psychometric properties has been firmly established for both the O-LIFE (Barragan, Laurens, Navarro, & Obiols, 2011; Burch, Steel, & Hemsley, 1998; Cochrane, Petch, & Pickering, 2010; Mason & Claridge, 2006) and sO-LIFE (Cella et al., 2013; Lin et al., 2013; Mason et al., 2005; Sierro, Rossier, Mason, & Mohr, in press ).
Previous confirmatory factorial models on sO-LIFE data have demonstrated that the three-factor model (without Impulsive Nonconformity) fitted well to the data (Cella et al., 2013; Lin et al., 2013; Sierro et al., in press) . Moreover, other studies have found adequate goodness-of-fit indices for the four-factor model in comparison with the competing models (Sierro et al., in press) . From a clinical and psychometric point of view, several limitations have been found regarding the Impulsive Nonconformity dimension. For example, Linn and colleagues (2013) , in a high risk sample, found a lack of internal consistency and factorial validity for the Impulsive Nonconformity dimension; moreover, this schizotypy dimension has not been found consistently in independent psychometric studies on schizotypy questionnaires (Kwapil, 1996) .
The previous literature asks for further work to establish the structure of the sO-LIFE. Likewise, there has been no in-depth examination about the question of whether the structure underlying the schizotypy construct, through the sO-LIFE, is equivalent across different cultures (and by inference different languages). Yet, this equivalence is warranted if we assume that the schizotypy concept is sensitive to psychosis risk, and that psychosis risk is a universal phenomenon. Kwapil et al. (2012) argued that comparable dimensional structures in cross-cultural samples would lend further support to the i) continuum model of schizotypy and schizophrenia spectrum disorders and ii) validity and utility of these measures in cross-cultural research. Cohen et al. (2015) suggested that schizotypy assessed in different cultures has the potential to provide us with information on cultural differences in social and affective functioning. At the moment, few studies have been conducted to test the cross-cultural equivalence of the schizotypal personality traits (Fonseca-Pedrero, Compton, et al., 2014; Ortuño-Sierra et al., 2013) and schizotypy dimensions (Kwapil et al., 2012; Sierro et al., in press ). For instance, Sierro et al. (in press) have found measurement invariance of the factor structure of the sO-LIFE in two large samples of English and Swiss (French-speaking) nonclinical young adults.
In the current study, we examined the cross-cultural invariance of the factor structure of the sO-LIFE scores in a large sample of adolescents and nonclinical young adults from four countries (UK, Switzerland, Italy, and Spain) using data from four different language versions (English, French, Italian, Spanish). The study a) examined the dimensional structure of the sO-LIFE scores using CFAs in the four samples; b) tested the measurement invariance of the sO-LIFE scores across the four samples; c) compared latent mean and raw scores of the sO-LIFE across the four samples; and d) estimated the Ordinal alpha of the sO-LIFE scores and the accuracy for each country, using the Item Response Theory (IRT) framework. We hypothesized that the threefactor model would be more adequate than the other competing dimensional models. In addition, we further hypothesized that the dimensional structure of the sO-LIFE would be equivalent across countries, and raw scores would differ between countries. Finally, we expected that the reliability estimation and accuracy of the sO-LIFE scores would be adequate across samples.
Method Participants
The overall sample consisted of 4190 (1524 male, 36.4%) students from the UK, the French-speaking part of Switzerland, Italy, and Spain. The mean age was 20.87 years (SD = 3.71), ranging from 15 to 35 years. Previous data of this sample have been published elsewhere (Cella et al., 2013; Sierro et al., in press ).
The UK sample comprised 1117 English-speaking participants (439 male). Their mean age was 23.54 years (SD = 3.71), ranging from 18 to 35 years. They were not exclusively student-based, but had been predominantly recruited via London-based Universities. The French-speaking Swiss university students (n = 1,048; mean age 21.31 years; SD = 2.29; 18-30 years-old, 311 male) completed the French sO-LIFE online.
They were recruited during psychology courses at two local Universities (University of Lausanne, école polytechnique fédérale de Lausanne). The Italian sample comprised completed the sO-LIFE. They had followed an invitation that was sent to all students enrolled in the three final years (i.e. III, IV and V) of four large high schools in the district of Cagliari, the main town (about 300,000 inhabitants) of Sardinia. Finally, the Spanish sample consisted of a total of 1002 university students (268 male, mean age 21.11 years, SD = 3.92, 17 to 35 years) recruited from several courses at The University of La Rioja.
Comparison of the four subsamples yielded statistically significant differences according to age (F (3, 4189) 
Instrument
Oxford-Liverpool Inventory of Feelings and Experiences short version (sO-LIFE) (Mason et al., 2005) . The 43-item sO-LIFE (yes/no format) assesses positive schizotypy (12 Unusual Experiences items, e.g., ''Are your thoughts sometimes so strong that you can almost hear them?''), negative schizotypy (10 Introvertive Anhedonia items, e.g., ''Do you prefer watching television to going out with people?''),
Cognitive Disorganization (11 items, e.g., ''Are you easily confused if too much happens at the same time?''), and Impulsive Nonconformity (10 items, e.g., ''Do you at times have an urge to do something harmful or shocking?''). Previous studies using the sO-LIFE showed that this measure is psychometrically reliable and valid (Cella et al., 2013; Sierro et al., in press) (Barrantes-Vidal, Gómez-de-Regil, et al., 2013) . The sO-LIFE was adapted into Spanish, French, and Italian following the international guidelines for test adaptation (Muñiz, Elosua, & Hambleton, 2013) .
Procedure
Participants from Spanish and Italian sample completed the measurement instrument in a group session (10 to 50 students), during a standard hour-long class.
Participants were informed about the research and, signed an informed consent. They did not receive incentives for taking part in the study. Administration of the instruments was always under the supervision of a researcher. (Hu & Bentler, 1999) . For the WRMR values, a value below 1.0 has been suggested as indicative of adequate model fit.
Data analyses
Second,, we tested measurement invariance using successive multi-group CFAs (Byrne, 2008; Meredith, 1993) . This is a hierarchical set of steps that involves that measurement invariance is tested first, typically starting with the determination of a well-fitting multi-group baseline model. The set continues with the establishment of successive equivalence constraints in the model parameters across groups. The analysed dimensional models can be seen as nested models to which constraints are progressively added. Using Delta parameterization in Mplus, two steps on measuring invariance need to be considered: Configural and strong invariance models (Muthén & Asparouhov, 2002) . In the first step we established the configural invariance model, in which items were constrained to load on the same factors across groups, but all item thresholds and factor loadings were free to vary across groups. In a second step we established a strong invariance model, which contained cross-group equality constraints on all factor loadings and item thresholds. Furthermore, factor means fixed to zero in the first group and free in the other groups and scale factors fixed to one in the first group and free in the other groups.
Due to the limitations of the ∆χ 2 regarding its sensitivity to sample size, Cheung and Rensvold (2002) proposed a more practical criterion, the change in CFI (∆CFI), to determine if nested models are practically equivalent. In this study, when ∆CFI is greater than 0.01 between two nested models, the more constrained model is rejected since the additional constraints have produced worse fit. However, if the change in CFI is less than or equal to 0.01, it is considered that all specified equal constraints are tenable, and therefore, it is possible to continue with the next step in the analysis of measurement invariance. However, when this criterion is not met and some of the parameters (e.g., factorial loadings) are not specified to be equal across groups, partial measurement invariance can be considered (Byrne, Shavelson, & Muthén, 1989 ).
Third, we subsequently analysed the raw scores of the sO-LIFE subscales between groups using a multivariate analysis of covariance. Gender and age were considered as covariables and country as fixed factor. As an index of effect size, partial eta square (partial η 2 ) was employed.
Finally, once the different measurement models were tested, we calculated the internal consistency of the sO-LIFE scores in each country. To obtain a measure of the reliability of the scores, we calculated Ordinal alpha coefficients for Likert data. Ordinal alpha is conceptually equivalent to Cronbach's alpha and it performs well for dichotomous data (Zumbo, Gadermann, & Zeisser, 2007) . To the best of our knowledge no other studies have study the internal consistency of the sO-LIFE through Ordinal alpha. Thus, and taking into account the categorical nature of the s-O-LIFE items, new studies that further extend the knowledge of the reliability of the scores through Ordinal alpha are still needed. . Furthermore, the information function of the total score for each sample and schizotypy dimension was estimated. The information function is an extension of the precision of measurement in Classical Test Theory (CTT), within IRT framework (Reise & Waller, 2009 Lorenzo-Seva & Ferrando, 2013) , and Mplus 7.1 (Muthén & Muthén, 1998 were used for data analyses.
Results
Confirmatory factor analysis of the sO-LIFE scores Table 1 shows the goodness-of-fit indices for the dimensional models tested in each country. As can be seen in Table 1 , the three and four-factor model showed adequate goodness-of-fit indices. In fact, the three-factor model showed the best goodness-of-fit indices in comparison with other competing models, however in several countries the goodness-of-fit indices were close to the standards cut-offs. In this sense, we allowed several correlated error terms. For three samples (except Spain) modification indices were found on covariance uniqueness. The correlation between errors was made between those items that have similar content. In all samples, the goodness-of-fit model for the three factor model improved after the covariance uniqueness had been added (see Table 1 ). The following error terms were added: UK (error terms of items 10-6, 40-6, 9-34 and 10-40), Switzerland (error terms of items 23-6 and 15-16), and Italy (error terms of items 38-10, 8-34, and 28-31) . We have added the covariance of uniqueness in these countries because there was a large misfit in those parameters.
The factor loadings for the final three-factor model were high and all statistically significant in each country, except for two items in the Italian sample. Based on previous models of schizotypy and higher goodness-of-fit indices, we chose the three factor model (with modifications) to be more adequate to test measurement invariance across countries.
Measurement invariance of the sO-LIFE scores across country
Given that the three-factor model evidenced the best fit, we next tested the measurement equivalence of this model across countries. Prior to the analysis of measurement invariance, we tested whether this model showed a reasonable good fit to the data in each group separately (see Table 1 ). As can be seen in Table 2 , the configural invariance model in which no equality constraints were imposed showed an adequate fit to the data. The strong invariance model was then tested with the factor loadings and threshold constrained to be equal across groups. The ΔCFI between the constrained and the unconstrained model was higher than 0.01, indicating that item factor loadings and threshold invariance was not supported. Several thresholds and factor loadings were relaxed (items 10, 12, 25, 29, 31, 33, 39, and 43) , meaning that these thresholds and factor loadings were non-equivalent across countries. After these parameters were freed the model fit was adequate. Thresholds and loadings were different between countries. The ΔCFI between the constrained and the unconstrained model was under 0.01, indicating that partial strong measurement invariance by gender was supported. Table 3 , a significant main effect of country on mean scores of the sO-LIFE subscales was found. Table 4 shows the ordinal alpha values for the sO-LIFE subscales and samples.
Mean scores comparison of the sO-LIFE subscales by gender and country

----------------------------Insert Table 3 around here -------------------------------------
Reliability estimation and accuracy of the sO-LIFE scores
The ordinal alpha estimations ranged between 0.75 and 0.87 for the sO-LIFE subscales in each country. According to IRT, the study of measurement precision indicated that all information functions provide optimal estimations (for each country and sO-LIFE subscale) in participants with medium and high latent-trait values for each schizotypy dimension (see Figures 1, 2, 3 , and 4). For example, the information function of the Positive schizotypy dimension provided maximum information at the +1 level of latent trait. Moreover, information curves for each schizotypy dimension are quite similar across countries with slight differences. For instance, as it can be seen in Figures 1, 2, 3 and 4, the amount of test information in the Spanish Sample with Anhedonia
Introvertive dimension is bigger than other countries in the value of latent trait of +2.
--------------Insert Table 4 and Figures 1, 2, 3, and 4 about here ------------------------------
Conclusions
There has been no in-depth examination about the question of whether the dimensional structure underlying the schizotypy construct, through the sO-LIFE, is equivalent across a number of different countries. The main goal of this study was to test the cross-cultural invariance of the factor structure of the sO-LIFE scores in four large samples of English, French (Switzerland), Italian, and Spanish speaking nonclinical adolescents and young adults. To this end, we analyzed the internal structure of the sO-LIFE scores using CFAs. In addition, we tested the invariance of the three factor schizotypy model across countries. We also compared the raw scores of the schizotypy dimensions, estimated the reliability of the scores with Ordinal alpha and accuracy for the sO-LIFE dimensions across countries using the IRT framework. Kwapil et al. (2012) argued that comparable factorial structures in cross-cultural studies would lend further support to the i) continuum model of schizotypy and schizophrenia spectrum disorders and ii) validity and utility of these measures in cross-cultural research.
Moreover, Cohen et al. (2015) suggested that schizotypy assessed in different cultures has the potential to provide us with information on cultural differences in social and affective functioning.
The analysis of the dimensional structure of sO-LIFE scores showed that the three-factor model of schizotypy, composed of Unusual Perceptual Experiences, Cognitive Disorganisation, and Introvertive Anhedonia, fitted well to the data in each country; however, it is worth mentioning, that adequate goodness-of-fit indices were found after different correlated error were added in some countries. The inclusion of the Impulsive Nonconformity dimension, four-factor model, displayed lower goodness-offit indices than the three-factor model. In relation to the consistency of the Impulsive Nonconformity facet similar results have been found. For example, Linn et al. (2013) , in a sample of individuals at high risk for psychosis, found a lack of consistency for the Impulsive Nonconformity dimension. It is worth noting that the decision of whether or not to include Impulsive Nonconformity dimension should rely on theoretical grounds (i.e., definition of schizotypy) and research goals (Mason & Claridge, 2006; Sierro et al., in press ). However, the data presented in this study favour the use of the three-factor model as this seems to provide a better representation of the dimensional structure underlying the sO-LIFE.
Multigroup CFAs showed that the three-factor model of the sO-LIFE had partial measurement invariance across countries. In this sense, several non-invariant items were found across. These results point to a measurement bias and inform that eight items are non-equivalent across countries. Another possibility, of the presence of these noninvariant items, is that differences are rooted in the complexity of the tested factor model, the psychometric properties of the tool, the method of assessment (e.g., selfreport instruments) or sampling bias. Similar results have been found in previous works (Fonseca-Pedrero, Compton, et al., 2014; Kwapil et al., 2012; Ortuño-Sierra et al., 2013) . For instance, in the study by , the cross-cultural invariance of the factor structure of the Schizoytpal Personality Questionnaire (SPQ) (Raine, 1991) was examined in two large samples of Spanish and American young adults. Their results supported configural, metric, and partial measurement invariance of the covariances of the SPQ scores across countries. It should be stressed that if measurement invariance does not hold, the validity of such scores should be questioned.
The comparability between different groups only makes sense if it can be guaranteed that participants interpret and understand the latent construct in a similar manner (Byrne, 2008; Meredith, 1993) . clinical consequences at different levels Larøi et al., 2014) . These cross-cultural findings could be of crucial relevance in psychosis and early detection and prevention research. For instance, they could be of value for determining cut-off points for detecting participants at risk for psychosis in the context of a given culture (Fonseca-Pedrero, Compton, et al., 2014) .
The reliability of the sO-LIFE scores, estimated with ordinal alpha, were above 0.75. These levels of internal consistency were adequate and are in line with the internal consistency values reported in previous studies. Previous work using ordinal alpha have found good reliability estimates (Lin et al., 2013; Sierro et al., in press ) but others using Guttman's lambda2 did not (Cella et al., 2013) . Within IRT framework, a novel approach to study the precision of the schizotypy scores, the sO-LIFE's subscales provide more accuracy information at the medium and high end of the latent trait (i.e., Positive schizotypy). These result are interesting as individuals with higher schizotypy scores (i.e., theoretically more risk) obtain more precise estimations (less error of measurement) and with more information as compared to those individuals who obtain low scores on the latent trait (Fonseca-Pedrero, Menéndez, Paino, Lemos-Girádez, & Muñiz, 2013; Fonseca-Pedrero, Paino, Santarén-Rosell, Lemos-Giráldez, & Muñiz, 2012) . This point might be relevant in order to improve our accuracy in detecting Secondly, the study is subject to the problems inherent to any research based on selfreports, and future studies in this context should consider the use of external informants or interviews. Thirdly, we did not use an infrequency response scale in order to detect those participants that displayed random or pseudo-random patterns of responses.
The current results provide new possibilities in schizotypy research, i.e. the use of schizotypy questionnaires in a cross-cultural context, whether the target populations are of clinical interest or whether variance of behaviour in the healthy population is considered. Future studies should look deeper into the analysis of schizotypy and psychosis screening measures across cultures and share data in big-data projects. Note. UK = United Kingdom; Sw = Switzerland; It = Italy, Sp = Spain. 
